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INTRODUCTION

Plutonium At rocovarsd sad purified from B
wide variary of impure mxtorlals st the Los
Alsmo: Plutonium r~cllity. Anion oxchn~t tnd
p#roxldt precipitation, the msjor aqueous Mp.
tration procotta, both recover plutonium from
nitric acid media. ‘fhc acidic wa:tc stresms from
those procossas tvpictliy oout~in omli quantities
of rcsldu’i plutoolurn lntcrmixcd with ali radio.
active and aoarsdloactlvs impurity cltmcnts,

Thot.t wxtle streams unu~lly art roduc~d In
volume by cvaporttion, tftcr which the conccn.
trotod ruiduc IB msxyed for plutonium oontant,
~ui;;: plutonlum Icv#l AI suffisicntiy low, tbg

is diacardcd accordin~ to cpprovcd
dlspaml proadurm, If plutonium Oxoccdt tbo
ditcard Iavcl, bowovor, ths ontirs bxtch of rasiduo
must ha rccyclod,

Recycle of subh rstiducs to rocovor sm~ll
Qu*ntitics Of PiUtOniUtO from alfaady.tcpxratad
impuritlcs, inoludin~ Am.241, the resin tour;s of
aammt activity in thma matcriais, is hi~hly
undosirabic, It iB fsr to oliminatc tbo nood for
rocyclo by inithlly kcopin~ plutonium out of {M
wista strum, YQI ova thost wasto toiutlont
that sro fro. of plutonium aonttin tha totai
qutntity of ~parstad tmorlcium intormixcd with
kilo~ram qtmntitioc of nonrsdiwctivc lmpuritim

If cl! ●otlnidc olemtats oould b sdcqustoly
tcpsritod from those waslc tilutions, ths Inrlt
volumot of liquid oouid then M ditctrdod ib ‘i.
pmivcly M Iow.lmwi watts, Tho multlki!o~r~m
quontltics of aonrsdioacllvc Impurity xxltt dlt.
solvod ia th~ liquid w~ste CiBo could be dltpmd
of c1 Iow.l@v@l Wsltc, rath9r thsn roquirO
C4msnt.flah!iott Qnd burisl M is now dons, Tho
oeonomic (and politiasl) Inocntivt to Mloctivoly
rooovcr tho alpha .cmittin~ aotiaidct rrom tho bulk
of tht aonrtdlotcllvo Watto aompo~ents II
thorcfora ~rost,

SELECTIVE EXTRACTION OF A~lNIDES

Certain Cxrbxmoylmcthylphosphoryl extract.
ants w. of Op,clmi Vhlue within the nuclcsr
industry. Of tbesa oompoundh oxrbsmoyimuthyl-
phosphonstm and C8rbxmoylmethylphotph inc oxides
mppsar to b the moat wisctlve for cxttsctin~
oclinidct from nitric acid. Of p8rticu11r Sig.
nifioxnce is that actinidcs are highly extraemblc
in their (111), (IV), and (VI) oxidation Otttea,
which of ton .Ilmlnates the usuai need for prior
oxidation mto sdjuotment,

Tb@ vtlus of diboxyl-N,?4.dlethy lcnrblmayl.
mothylphotphonsto (DHDECMP) hss boon known
for tbo pxt! doosdc. More rcaently, rcsoarchcrs
hsvo dovclopad octylphcnyl. FJ,N.dlisobutyl.
aarbxmoylmcthylphosphino .oxido (CMPO) as th
Cxtraotant for the proposed TRUEX process,?

(Tho strucwros of DliDEChO mod CMPO are
shown in ?i~, i,) CMPO unquostionsbic h a
Dtronscr oxtrhctsnt then DHDECW; howcvtr, the
stron~cr Oxtrsclion from dllutc acid, u WOII,
makeo back~xtraotioa of cctinidcc from CMPO
into dllut~ ~cid more difficuit.

By aonlr~dt, most tctinidu thst oxtroct WCII into
DHDECkW from ❑odorato cooocotrations of altrlc
tcid, rmdily Woknxtrsat Into diluta nitric scid.
DHDECMF alto II more Wcctivc in r~jcctln~
oommon Impurity olomcnts (?1s, 2), Until vary
rcooutly, bowcvor, tho Icck of a oommerciai
tourec of hith.purity DHDECW Drtcludad ito
ovsluation 00 a plant tcsl.i

Thst ditsdvanta~o WBI climinttad in 1917
whan hi~h.purity Dll DIEC10 boocmt svsiltblc from
&cidoatti Cbomieml Corp., who MSQI s pttant~d
pbate lr~nsfar 08ttlytis prou9ttJ to oynthmlte
thit #ompound, Tho hdvont of thit rntw oourcc of
the ~Ur@ aompound promptod us to tvtlun!t
DHDECMP for rcmovin~ actinidcr from nitric acid
wm!tc ttr~amt QI LoI Aitmot, Wo slm oloc!ed tO

include B eomparabla ovalusIioB of ChfPO SI pnrl
of cur study,



00
~17 > #.cI@-N <

0
I /

CMPO

DHDECMP

Fig, 1. Chemical Structure+ of octylphenyl=N,N=
diieobutyloerbemoylmethylphoephlne oxide (CMPO)
and dihexyl=!%hl=diethylcarbemoylmethylphoepho-
mete (DI?DECMP).
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Fig, 2, Dietrlbution of QSDY elemeate on
DHDECMP extr ctiott chromatography oolumrt from

3S.S M nitric seid.

Varlobles of thjs etudy Inoluded the extrsetent
!~&E* or CWO), the rmlo of t~tractagtt:

trjbutylphosphate (TBP),
dlluont, aItrste eonuentration, the ratio of aitrete
exit to nitric scld, fluoride Ievol, @ad eontect
time.

BXPERl~NTAL RESULTS AND DISCUSSION

Experimental dl$trlbutlon dat- steuelly are
prestated in a formet tbct Illuetratee the effect
of o single vsriable, Becaue8 our etudy evshrsted
multiple variables, however, we eelected a formet
th~t allowt I’tdlvlducl and interactive effecte to
be presented L a tingle fi~ure,

i

This “tree” f’oramt euggested by Richerd J.
Beckmatt, LOS Alamoe Nctionel Leborstory
Statistics Group, eimulteaeouely illustrates the
ef~ect: of totrl nitrate, ajtrate eelt/nitric mcid
retie, md fluoride concentration.

The two dilucnts evalueted in our study were
letrachloroothyleae (TCE) ●od leoper-H, a purified
mixture of C9 to Cl

i
ieoalkattcs. Of these,

laoper.H was prefetre beoeuee TCE caueed
persistent orgmic diepereiotts thst were difficult
to separate from tbc ●queoue phese, and $180
because TCE ie an order of ms@ude more
vole tile than Ieopar=H,

A major conclusion of our etudy was thtt the
more-thawadeqttate extraction of ●ctittidee from
hish nitrate eolutions and tht efficient back-
extractjon from low nitrete eolutions make
DHDECMP the preferred extractent for this
application. Doceuse spsce Iimjtetiotts reetrict the
number of Fi~uree thet oen be included in this
article, only Ieoper=diluted DHDECMP extraction
deta tre pteeented herein, However, s more
oomtdete data pre$entstjon is available elsewhere.’

Ctsmparative extmetion deta for Am(III), Pu(IV),
end U(W) we preeented in Fits. 3, 4, end S,
rcepectively, The behavior of these three
actinides oen be xeeumed to repreeent the ~enerai
behavjor of other actiaidee in their trivslcat,
tetravalent, end ttexsvalent oxidetion statee.

CONCIJJS1ONS

1, DHDECMP extrecte Am(lII), Pu(IV), mid U(W)
well from eolutions thet eoatein moderate to hj~h
Ievele of nitrate, either Se sittic scid or nitmte
eelte.

2* Hi#her altrete eelt levels hcreese the
extraction of ●II three actinide~ however, the
tahaacomettt Ie Sreetest for Arnt(IIJ)t

3. Ths ●xtraction of Am(lII) is ee$entiW
unaffected by the meximum level of 0.05 M
fluorlde. U(W) extraction Ie elitihtly eupp~eesed
by tble l:vel of fluoride, wberess Pu(IV)
extr~ctlon Ie etrontly suppressed

4, ?luorld;ottpp;fl:~e the estroction of PufW:

moot at oonoeairmlons.
intentional sddltlon of fluorldu thtrefore eoulj be
used te facllhete the hck=witract~on of Pu(IV)
isto dilute hcid.

s. Am(lll) readily beckqxtr” xe from DHDECMP
into dilute altrste eoltttlonai FIuorldc enhences
the beck=extractlon of Pu(IV) ho dllu?e stltmte
eolutlorw U(VI), however, does ast cesily beck,
extroct, ●ven with fluoride present.
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Fis. ~, Exwtctlon of U(VI) into 0.75 M DHDECMP/100 M TBP/lsop8r H u mfunction of Ditrttc
coaccn[ratlon, nltrst. mlt/~ltrlc acid mtlo, tmd fluorldq Oonesntratloa,

6. The unlquc combination of adcquaw oxtractlon
from modorat..t+hlgh ●Mot. Wlutloss mBd
●fficisat back+ xtrsction from low ●ltrstc
-Iutloat jmttlfict the alutloa of DHDECM? a~
tbo ●xtmcttnt of akoluc for movcrlmg actitidm
from SQdcous mltratt WW9 strcx- from
plutonium arocma wrstloat,
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